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SUMMARY: The summary briefly defines the problem or activity to be addressed in the EDF, gives a summary of the activities
performed in addressing the problem and states the conclusions, recommendations, or results arrived at from this
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This EDF documents a review and summary of biotic data specificto the RWMC Subsurface Disposal Area (SDA). The purpose
of the review was to finalize data values for previously identified parameters supporting WAG 7 human health risk assessment
modeling(DOSTOMAN). The parameters addressed by this EDF include:

Insect and animal burrow depths, densities, and volumes
Burrow distribution with depth

Plant root depth

Plant root density and mass and distribution with depth
Plant shoot mass

Plant cover and density

Plant species composition and successional patterns
Plant root to shoot ratio

Leaf abscission

The original scope and process covered in this EDF are detailed under Tasks 1 and 2 in the original EDF documentation (May
1995). This revision includes further evaluation of RWMC/SDA related publications and compilation of data values firan
pertinent studies for incorporation in DOSTOMAN biotic models. Where publications/data specific to the RWMC/SDA were not
found, data applicable to the INEL in general were extracted fran the most representative information available.

The results of this survey are presented as 1) data compiled for the parameters of interest (Tables 1-10) and 2) a bibliography of
the source references.
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SUMMARY OF CONTENTS
ER-WAGT7-76 (INEL-95/139)

1. INTRODUCTION

This EDF documents a review/survey of available INEL/RWMC related biotic data. The purpose of the
review was to compile site specific biotic data for parameters supporting WAG 7 human and ecological
risk assessment modeling. This EDF includes:

2. SCOPE

Tasks 1 and 2 as described in the March 3, 1995 letter NLH-01-95 (attachment 1)

Focused primarily on previous bibliographical compilations (TAB, ] Morris, VanHorn). References
used as basis:

E&E slera

TDE - TAB-01-94

Previous annotated bibliographies

RESL studies - old and new ones

Only references ... SDA were concentrated on. Data for INEL sites other than the SDA were given lower
priority. No in-depth data interpretionand searches, locate or transform supporting data were not
performed.

3. PROCESS

As indicated above, several past effeorts have been made to identify and compile site specific ecological
data. This ...consisted of two basic ... 1) distillation of RWMC related publications from previous
bibliographies, 2) compilation of actual data values published in these publications.

Individual references were ... for any of 12 basic parameters including:

[V. What we didn't do

4. SUMMARY OF RESULTS

Introduce Table 1. How many references reviewed. Highlighted ones contained pertinent data compiled
here (what about those that contain useful data but weren't used and those that didn't) General overview
of available data for INEL/SDA specific studies. Much data require review and re-interpretation of
original data sets in a risk assessment context (examples).

Bibliography - attached

12 general parameters investigated
for each: define
what we looked for
what we found
problems with/limitations of the data
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Maximum Soil Depths for burrowing animal species - Current Scenario
Maximum soil depths for burrowing animal species - 130 yr - 200+yr Scenarios
Burrowing animal populations - Current Scenario

Burrowing animal populations - 130 yr-200-+year Scenarios

SDA ant burrow distribution for Current and 100 yr+scenarios

The fraction of soil excavated by small animals - Current Scenario

The fraction of soil excavated by small animals - 100 yr - 200+yr Scenarios

Estimated parameters for the uptake of plant species for the SDA - Current and 100 yr-200 yr+
Scenarios

The fractional root distribution for plants evaluated in DOSTOMAN modeling - Current
Scenario

The fractional root distribution for plants evaluated in DOSTOMAN modeling - 100 yr - 200 yr
+ Scenarios



Burrowing Animal Maximum depth Sources

Species Composition? (cm)
Townsend's ground squirrel 138 Gano and States 1982; Reynolds and Wakkinen 1987
Ord's kangaroo rat 90 Reynolds and Laundre 1988
Deer mouse 50 Reynolds and Laundre 1988
Montane vole 155 Reynolds and Wakkinen 1987
Great Basin pocket mouse 193 Gano and States 1982
Harvester ant 270 Fitzner et al. 1979

BOLD indicates INEL specific data.

a. Mammal species composition based on studies by Groves and Keller, 1983 and 1988; Koehler 1988; Boone
1990; Boone and Keller 1993

Table 2. Maximum soil depths for burrowing animal species - 130yr - 200+yr Scenarios.

Burrowing Animal Maximum depth Sources

Species Composition"* (cm)
Townsend's ground squirrel 140 Gano and States 1982; Reynolds and Wakkinen 1987
Ord's kangaroo rat 90 Reynolds and Laundre 1988
Deer moue 50 Reynolds and Laundre 1988
Montane and Sagebrush vole 155 Reynolds and Wakkinen 1987
Great Basin pocket mouse 193 McKenzie et al. 1982
Northern pocket gopher 100
Least chipmunk 31 Laundre 1989
Badger 250+
Rabbits 150
Marmot 50
Harvester ant 270 Fitzner et al. 1979

BOLD indicates INEL specific data.

a. Mammal species compositionbased on studies by Groves and Keller, 1983and 1988; Koehler 1988; Boone
1990; Boone and Keller 1993; McKenzie et al. 1982.




Table 3. Burrowing animal populations - Current Scenario.

Burrowing Animal Population Number New Burrows
Species’ (individuals/ha)® (per/yr)®
Townsend‘sground squirrel 5 75
Ord’skangaroo rat 5 87
Deer mouse 17 87
Montane vole 30 87
Great Basin pocket mouse 15 75
Harvester ant colonies 13° e

BOLD indicates MEL specific data.

a. Mammal species composition and populations based on studies by Groves and Keller,
1983 and 1988; Koehler 1988; Boone 1990; Boone and Keller 1993.

b. Blometal. 1981.

. Mckenzie et al. 1982.

d. Fitzner etal. 1979.

Table 4. Burrowing animal populations - 130yr-200+yr Scenarios.

Burrowing Animal Population Number New
Species’ (individuals/ha)® Burrows(per/yr)
130yr 150yr 200yr 200+y
Townsend’s ground squirrel 5 5 5 5 0.75
Ord’s kangaroo rat 8 8 5 5 0.87
Deer mouse 17 17 30 30 0.87
Montane vole 30 30 10 10 0.87
Great Basin pocket mouse 15 15 25 25 0.75
Northern pocket gopher 7 7 7 7 0.75
Least chipmunk 3 3 8 8 0.75
Badger 1 1 1 1 2
Rabbits O @ O O 0.75
Marmot o o @) @) 0.75
Harvester ant colonies 2 30° 36° 36° .1

BOLD indicates INEL specific data.

a. Mammal species composition and populations based on studies by Groves and Keller, 1983 and 1988; Koehler
1988; Boone 1990; Boone and Keller 1993.

b. Blometal. 1981

c. McKenzie et al. 1982

d. Fitzner et al. 1979




Table 5. SDA ant burrow distribution for Current and 100yr + scenarios.

Fractional distribution of burrow system below ground

Depth Current Scenario 100yr-200yr + Scenarios
(Disturbed)’ (Undisturbed)”
0-15 cm 0.21 0.21
15-30cm 0.21 0.21
30-45 cm 0.21 0.21
45-90 cm 0.15 0.15
90-135 cm 0.09 0.09
135-180cm 0.09 0.09
180-225cm 0.04 0.04
225-270 cm 0.03 0.03

Average burrow volume per colony per year (m*) = 0.0024 (Fitzner et al. 1979)

BOLD indicates INEL specific data.,
a. McKenzie et al. 1982.



Table 6. The fraction of soil excavated by small animals - Current Scenario.

Townsend's Ord's kangaroo Great Basin pocket
Depth (cm) ground squirrel' rat Deer mouse* Montane vole' mouse®
Soil type Disturbed Disturbed Disturbed Disturbed Disturbed
0-15 0.045 0.16 038 0.46 0.21
15-30 0.072 0.13 0.29 0.46 0.21
30-45 0.034 0.23 0.25 0.07 0.21
45-90 0.24 0.47 0.08 0 0.23
90-135 06 0 0 0 0.08
135-180 0.12 0 0 0 0.05
180-225 0 0 0 0 0.02
v225—23()7 0 0 0 0 _ 0
Total burrow 29.2 9.8 24 2.7 30

volume (L)

BOLD indicates INEL specific data.
a. Reynolds and Laundre 1988.
b. McKenzie et al. 1982.




Table 7. The fraction of soil at depth excavated by small animals - 100yr - 200+yr Scenarios.

Townsend's Ord's Great Basin Northern Least
Depth (cm) ground squirrel’ kangaroo rat Deer mouse' Voles' pocket mouse”  pocket gophef  chipmunk!
Soil type Disturbed Disturbed Disturbed Disturbed Disturbed
0-15 0.08 0.21 0.22 0.17 0.21 0.23 .38
15-30 0.18 0.29 0.44 0.23 0.21 0.23 .38
30-45 0..08 0.14 0.25 0.27 0.21 0.23 .23
45-90 0.11 0.36 0.09 0.2 0.23 0.26 0
90-135 0.52 0 0 0 0.08 0.04 0
135-180 0.03 0 0 0 0.05 0 0
180-225 0 0 0 0 0.02 0 0
225-270 0 0 0 0 0 0 0
Total 29.2 9.8 2.4 2.7 3 2.7 7.0
burrow
volume (L)

BOLD indicates INEL specific data.
a. Reynolds and Laundre 1988.

b. McKenzie etal. 1982.

C.

d. Laundre 1989




"1661 UOSIIPUY ‘861 2AN0U] pue uosiapuy ‘7861 Inyny -
SIHIWITIUY |BUOISSIIINS U0 PIseq Ssewolq wastad pue uoinsoduro)
‘6161 Te 19 1addary

"S861 1813 AZUININ

"T861 18 19 AZUIPIW

"1661 "Ie 12 noqqy

"E861 WRDIE PUR InYIY 1786 INYUY

'6861 18 19 saddary

‘861 Aaery pue sploukay

‘parewinsg

$961 uosread

P61 I8 19 19%09g

bL61 dwory pue jiny

o

W8 JD ¢ A .

wIep 2y123ds “TAN] SAIEAIPUT ATTOH

ws oL’s Ls’s <9 oties 100ys 01 1001 Anununuo))
000! 0£0T o6¥1 o6t1 (ey/3y) sseworq punosd 3aoqe Anununwo))
1o 01’0 wo i 44 - - 80 1 <L sqruys :E”_O
€U0 010 00 091 - - 80 1 o<1 sqro4
00 01'o SO0 +00T - - S0 ! I 6 sassesd 1o
010 600 00 81 - - €0 1 6 (XXLS) sassesd pearqr 7 poaN
sE0 S0 €00 2091 - - €0 i 8 (dSDV) ssesdieaym youngang
S0'0 90°0 110 00T - - €0 -$8°0 £1 (IAHD) usniqnaqey usa1n
0z0 01’0 €00 ST - - 0 080 €1 (4LYV) ysnugadeg
- - S1°o Lt sTo 7Lt i 1 &l (VIVS) sy uerssiy
- 0t0 ss0 uSL L0 051 s0 I 8 (4D9V) sserdiwaym parsar)
1+ S15007 S140S 1 SIK0El (wo) pdap $SSPWOIq 1210} (u) ydap {.15) p{(;.18) oney sa1dadg Jueld
sseurolq ssewoiq SSEWOIQ {810} 1004 XN Jo uonoery 1001 "YEN ieap 1001 Trejrany 100§
fe101 12101 JO uonIELy 10 vonaesy uonoeI] uoideLy 01 100§
JO uotely
sotreuads 4 JApQ[ 0118U39S U21IN)

"SOLIBURDS +14007-1A001 Pue JUALIND) - YOS 3y Joj saroads juerd jo axeidn ayj Joy s1opowered pajeumsy g Iqel,



Table 9. The fractional root distribution for plants evaluated in DOSTOMAN modeling - Current Scenario.

Depth Crested Russian
(cm) wheatgrass' thistle'
0-15 0.35 0.22
15-30 0.25 0.21
30-45 0.1 0.21
45-90 0.23 0.23
90-135 0.04 0.1
135-180 0.03 0.02
180-225 0 0.02
225-270 0 0

BOLD indicates INEL specific data.
a. Reynolds 1990
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Table 10. The fractional root distribution for plants evaluated in DOSTOMAN modeling - 100yr - 200yr+ Scenarios.

Needle &

Depth Crested Russian Green Bluebunch thread Other Other

(cm) wheatgrass’ thistle’ Sagebrush’ rabbitbrush®  wheatgrass’ grasses® Grasses * Forbs* shrubs®

0-15 0.35 0.22 21 13 0.35 .25 35 0.22 13

15-30 0.25 0.21 .20 .10 0.25 25 .25 0.21 10

30-45 0.1 0.21 .20 .07 0.1 .io .1 0.21 .07

45-90 0.23 0.23 .23 45 0.23 .20 .23 0.23 45
90-135 0.04 0.1 A3 .20 0.04 .05 .03 0.1 .20
135-180 0.03 0.02 .02 .04 0.03 .03 03 0.02 04
180-225 0 0.02 .01 .02 0 .02 01 0.02 .01t
225-270 0 0 01 0 0 0 0 0 .01

BOLD indicates INEL specific data.

a. Reynolds 1990.
b. McKenzie et al. 1982
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